Effect of focal adhesion kinase on the regulation of realignment and tenogenic differentiation of human mesenchymal stem cells by mechanical stretch.
Focal adhesion kinase (FAK) is a focal adhesion-associated protein kinase involved in cell adhesion and spreading. It is recruited as a participant in focal adhesion dynamics between cells and has a role in cell motility, differentiation, and survival. The role of FAK in the differentiation of human mesenchymal stem cells (hMSCs), however, is not well understood, particularly in terms of tenogenic differentiation. In this study, we reported that FAK regulates the mechanical stretch-induced realignment of hMSCs. We showed that FAK can be activated by mechanical stretch and, with a 10 μM PF 573228 (a novel small molecule inhibitor of FAK) treatment, FAK autophosphorylation at Tyr397 is significantly decreased. Moreover, our findings demonstrated that this decrease in FAK autophosphorylation at Tyr397 leads to the attenuation of upregulation of mechanical stretch-induced mRNA expression of tendon-related genes, including type I collagen, type III collagen, tenascin-C, and scleraxis. These results indicate that the FAK signaling molecule plays an important role in regulating cell realignment and tenogenic differentiation of hMSCs when induced by mechanical stretch. Collectively, our findings provide novel insight into the role of FAK in the realignment and mechanotransduction of hMSCs during the process of tenogenic differentiation induced by mechanical stretch.